Possible involvement of substance P in the contraction produced by periarterial nerve stimulation in the rat ileum.
The effect of substance P (SP) on the contractile responses produced by periarterial (mesenteric) nerve stimulation was studied in the rat isolated ileum. Periarterial nerve stimulation at 1-50 Hz, with 10 V (maximum) and 0.2 msec pulse duration, for 15-20 sec, produced frequency-dependent contractions in the rat ileum. In the presence of guanethidine (10 microM) and 6-hydroxydopamine (1 microM), to block noradrenergic responses, periarterial nerve stimulation at 1-20 Hz still produced small contractions which were reduced by atropine (1 microM) and morphine (1 microM). In the presence of atropine, morphine, guanethidine and 6-hydroxydopamine, the contraction produced by periarterial nerve stimulation was readily abolished by tetrodotoxin (1 microM), capsaicin (3.3 microM) and an SP-antagonist (SPA1, 10 microM). SP in low concentrations (0.01-1.0 microM) potentiated the contractions produced by periarterial nerve stimulation at 1-2 Hz by 20-30%. High concentrations of SP (1.0-10.0 microM) reduced the contractile response by 40-50%. Indomethacin (2.8 microM) amd mepyramine (1 microM) had no effect on these responses. When the mesenteric nerve supply to the gut was cut, periarterial nerve stimulation produced no contraction in the rat ileum. However, SP in low concentrations, still produced small contractions which were abolished by an SP-antagonist but not by tetrodotoxin. SP in low concentrations, slightly increased the contractions produced by ACh (0.5-50 microM) or TEA (2.4-12 mM). High concentrations of SP significantly reduced the ACh and TEA-induced contractions in the rat ileum.(ABSTRACT TRUNCATED AT 250 WORDS)